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April 2012 Quarterly Groundwater Sampling Results 
12"* Street Landfill-Operable Unit No. 4-Allied Paper/Portage CreeVKalamazoo River 
Superfund Site, Otsego Township, Michigan 

This memorandum has been prepared by Conestoga-Rovers & Associates (CRA) to summarize the results 
of the April 2012 quarterly groundwater sampling event, performed at the 12* Street Landfill, Operable 
Unit No. 4 - Allied Paper/Portage Creek/Kalamazoo River Superfund Site, located in Otsego Township, 
Michigan between April 23, 2012 and April 26, 2012. 

The April 2012 sampling event was the second quarterly sampling event performed as part of the 
Operation, Maintenance, and Monitoring (OM&M) activities at the Site. The most recent sampling event 
prior to this was the February 2012 semi-annual event. 

A total of 15 groundwater monitoring wells (MW-IOIS, MW-IOID, MW-102S, MW-102D, MW-103D, 
MW-104S, MW-104D, MW-105S, MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and 
MW-109D) were installed in February 2011, at varying depths, around the perimeter of the landfill to 
complete the OM&M monitoring well network. The locations of the monitoring wells are shown on 
Figure 1. Prior to the April 2012 sampling event, CRA collected static water levels for 2 weeks from each 
well and the river staff gauge, as required by the OM&M Plan (May 2011). Monitoring well construction 
details and groundwater elevations from the water level collection event are presented in Table 1. Figure 2 
presents the shallow groundwater elevation contours, and Figure 3 presents the deep groundwater 
elevation contours, both from the pre-sampling water level event on April 23, 2012. 

During the April 2012 groundwater sampling event, samples were collected from each monitoring well in 
the monitoring well network. Field measurements of pH, oxidation-reduction potential (ORP), dissolved 
oxygen (DO), conductivity (mS/cm), temperature (Deg C), and turbidity (NTU) were collected. Samples 
were collected using low flow sampling and submitted for laboratory analysis of target compound list . 
(TCL) volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), and metals consisting of 
magnesium, mercury, and sodium. The April 2012 analytical results were compared to Michigan Act 451, 
Part 201 Cleanup Criteria and Part 213 Risk-based Screening Levels: Residential and Non-Residential 
Generic Cleanup Criteria, identified by Michigan Department of Environmental Quality (MDEQ) 

ISO 9001 
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Remediation and Redevelopment Division (RRD) Op Memo No. 1, updated March 25, 2011, pursuant to 
1994 PA 451, as amended. The April 2012 analytical results and field parameters are presented in Table 2. 

The analytical results of the April 2012 sampling event yielded only mercury exceeding the Part 201 
Cleanup Criteria and Part 213 Risk-Based Criteria at two monitoring wells. The two exceedences observed 
were for the groundwater surface water interface (GSI) criteria. The analytical results for metals exceeding 
GSI criteria from previous sampling events performed in April 2011, October 2011, and February 2012 are 
shown on Figure 4 in addition to the April 2012 exceedences. Figure 4 also includes total PCB detections 
from all four sampling events. 

The following summarizes the April 2012 analytical results: 

• VOC parameters were non-detect. 
• Mercury is detected in various April 2012 samples. Two mercury detections exceeded the GSI 

criteria of 0.00147 ng/L at MW-IOID and 0.00141 MW-108S. 
• PCBs parameters were non-detect. 
• Cyanides were non-detect. 

Quarterly and semi-annual groundwater monitoring will continue at the Site as described in the OM&M 
Plan, submitted to United States Environmental Protection Agency (USEPA) on May 9, 2011 and revised on 
April 18, 2012. The next sampling event is scheduled to occur in July 2012 and will consist of a semi-annual 
event as outiined in the OM&M Plan [i.e., TCL VOCs, SVOCs, PCBs, total analyte list (TAL) metals, and 
polychlorinated dibenzodioxins/polychlorinated dibenzofurans (PCDD/PCDF)]. 
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TABLE 1 

GROUNDWATER MONITORING WELLS 
FEBRU/VRY 2012 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 2 

Locations 

MW-IOIS 

MW-IOID 

MW-102S 

MW-102D 

MW-103D 

MW-104S 

MW-104D 

MW-105S 

MW-105D 

MW-106S 

MW-106D 

MW-107S 

MW-108S 

MW-108D 

MW-109D 

SG-101 

Ground Surface 
Elevation 

(feetAMSL) 

734.35 

734.33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704.78 

703.88 

703.66 

703.76 

703.32 

703.39 

707.41 

700.9 

Reference 
Elevation 

tfeetAMSL) 

737.46 

73714 

707.36 

707.43 

707.36 

706.55 

706.42 

70786 

70789 

706.96 

706.36 

706.73 

706.21 

706.16 

710.46 

703.05 

Monitoring 
Well Depth 

(feet bgs) 

39 

75 

10 

45 

35 

25.5 

45 

12 

47 

9 

45 

13 

9 

45 

23 

-

Screened 
Interval 

(feetAMSL) 

702.35 to 695.35 

664.33 to 659.33 

701.18 to 694.18 

664.43 to 659.43 

674.37 to 669.37 

684.86 to 677.86 

663.48 to 658.48 

699.89 to 692.89 

662.78 to 657.78 

701.88 to 694.88 

664.66 to 659.66 

695.76 to 690.76 

701.32 to 694.32 

663.39 to 658.39 

689.41 to 684.41 

_ 

9-Apr-12 

36.72 

35.43 

5;6 

5.64 

6.42 

6.2 

6.04 

7.76 

7.55 

6.95 

6.23 

6.5 

5.81 

5.84 

9.32 

0.02 

ll-Apr-12 

35.54 

35.83 

5.71 

5.75 

6.52 

6.31 

6.17 

7.89 

767 

712 

6.36 

6.65 

5.95 

5.98 

9.44 

0.7 

April 2012 Water Level Data 
Depth 

13-Apr-12 

35.88 

35.62 

5.75 

5.79 

6.56 

6.35 

6.19 

7.91 

771 

7.13 

6.38 

6.67 

5.98 

6.02 

9.50 

0.74 

to Water (feet bgs) 

16-Apr-12 

35.14 

35.13 

5.30 

5.35 

6.08 

5.82 

5.68 _ 

7.30 

7.05 

6.35 

5.65 

5.91 

5.23 

5.28 

8.88 

0.86 

18-Apr-12 

35.40-

35.08 

5.27 

5.32 

6.10 

5.87 

5.69 

7.36 

7.17 

6.51 

6.78 

6.07 

5.41 

5.40 

8.93 

0.68 

20-Apr-12 

35.36 

35.05 

. 5.23 

5.25 

6.04 

5.79 

5.62 

7.27 

706 

6.40 

5.70 

5.98 

5.30 

5.31 

- 8.85 

0.72 

23-Apr-12 

35.53 

35.25 

5.42 

5.45 

6.24 

6.02 

5.87 

7.57 

7.37 

6.77 

6.03 

6.32 

5.65 

5.66 

9.14 

0.48 

Notes: 
Indicates that water level in monitoring well is lower than the river elevation 

feet AMSL - feet above mean sea level 
feet bgs - feet below ground surface 
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TABLE 1 Page 2 of 2 

GROUNDWATER MONITORING WELLS 
FEBRUARY 2012 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIG/U^ 

Locations 

Ground Surface 

Elevation 

ifeetAMSL) 

Reference 

Elevation 

(feetAMSL) 

Monitoring 

Well Depth 

(feet bgs) 

Screened 

Interval 

(feetAMSL) 

April 2012 Water Level Data 

Water Level Elevation (feetAMSL) 

9-Apr-12 9-Apr-12 ll-Apr-12 13-Apr-12 16-Apr-12 18-Apr-12 20-Apr-12 23-Apr-12 

MW-IOIS 

MW-IOID 

MW-102S 

MW-102D 

MW-103D 

MW-104S 

MW-104D 

MW-105S 

MW-105D 

MW-106S 

MW-106D 

MW-1075 

MW-108S 

MW-108D 

MW-109D 

SG-101 

734.35 

734.33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704.78 

703.88 

703.66 

703.76 

703.32 

703.39 

707.41 

700.9 

737.46 

737.14 

707.36 

707.43 

707.36 

706.55 

706.42 

707.86 

707.89 

706.96 

706.36 

706.73 

706.21 

706.16 

710.46 

703.05 

39 

75 

10 

45 

35 

25.5 

45 

12 

47 

9 

45 

13 

9 

45 

23 

702.35 to 695.35 

664.33 to 659.33 

701.18 to 694.18 

664.43 to 659.43 

674.37 to 669.37 

684.86 to 677.86 

663.48 to 658.48 

699.89 to 692.89 

662.78 to 657.78 

701.88 to 694.88 

664.66 to 659.66 

695.76 to 690.76 

701.32 to 694.32 

663.39 to 658.39 

689.41 to 684.41 

36.72 

35.43 

5.6 

5.64 

6.42 

6.2 

6.04 

7.76 

7.55 

6.95 

6.23 

6.5 

5.81 

5.84 

9.32 

0.02 

700.74 

701.71 

701.76 

701.79 

700.94 

700.35 

700.38 

700.10 

700.34 

700.01 

700.13 

700.23 

700.40 

700.32 

701.14 

699.77 

701.92 

701.31 

701.65 

701.68 

700.84 . 

700.24 

700.25 

699.97 

700.22 

699.84 

700.00 

700.08 

700.26 

700.18 

701.02 

700.45 

701.58 

701.52 

701.61 

701.64 

700.80 

700.20 

700.23 

699.95 

700.18 

699.83 

699.98 

700.06 

700.23 

700.14 

700.96 

700.49 

70Z32 

70Z01 

70Z06 

70Z08 

701.28 

700.73 

700.74 

700.56 

700.84 

700.61 

' 700.71 

700.82 

700.98 

700.88 

701.58 

700.61 

702.06 

70Z06 

70Z09 

70Z11 

701.26 

700.68 

700.73 

700.50 

700.72 

700.45 

699.58 

700.66 

700.80 

700.76 

701.53 

700.43 

70Z10 

70Z09 

70Z13 

70Z18 

701.32 

700.76 

700.80 

700.59 

700.83 

700.56 

700.66 

700.75 

700.91 

700.85 

701.61 

700.47 

: 701.93 

701.89 

701.94 

701.98 

701.12 

700.53 

700.55 

700.29 

700.52 

700.19 

700.33 

700.41 

700.56 

700.50 

701.32 

700.23 

Notes: 
Indicates that water level in monitoring well is lower than the river elevation 

feet AMSL - feet above mean sea level 
feet bgs - feet below ground surface 
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Page l of 6 

SUMMARY OF FEBRUARY 2012 GROUNDWATER ANALYTICAL RESULTS 
U l h STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 

SampU Location: 

Sample Identificatimc 

Sampit Dote: 

Samptt Tifpe: 

AfW- lO lS 

WC-56393-0206U-IV-03a 

^ 7 / 1 0 1 2 

Michigun Act 451, Pari 201 Q n u i u p C r i t n u and Pari 213 Risk-bosrd 
Screening Levels: Residenbal and Non-Residential Generic Cleanup 
Cri twia" ' 

M W ' W W 

WC-S6393-O206U-IV-037 

•27/2013 

MW'J02S 

lVG-56393-4)20612-/V-Otf0 

i/2^20n 

MW-I02D 
WG-56393-020612-/V-039 

M W - l O S p 

WC-5M93-020712-/V-013 

4ay2(n2 

MW-104S 

WG-56393-020712-fV-044 

Residential Drinking Non-Rtsidentia] Gruiindwater SurfAn; 
W a t e r ' Drinking Water ^ Water lnterfM:e' 

Volatile Orjafnc Compounds 
Acetone 
Benzene 

BromodicMDrome thane 
. BrooKiforih 

Bni mo methane (Methyl bromide) 
2-Butanoi^ (Methyl ethyl ketoiw) (MEK) 
Carbon disulfide 
Carbon tetrachlortde 
Chlorobenzme 
Chk^roelhww 

Chloroform (Trichloromethane) 
Chloromethaiw (Methyl chloride) 
l,2-Dibroiho-3-chlDn)piDpane (DBCP) 
Dibrumuchktnnn ethane 
1,2-Dibroaioethane (Elhylene dibromide) 
U-EHctUoroberuerte 
l ^Dich to ro benzene 
L-l-Dichlotobeiuene 
DichloTodUlumnnetliarte (CPC-1^ 
1,1-Dichtoiroethane 
1,2-Dichkiroethanf 
l,l-Dichk)roethene. 
ci9-l,2-Dirhkjroelhene 
tTan5-l,2-Dichloroetlwne 
1,2-DichkroproparK 
cis-l,3-DichknoprDpene 
tTai»s-l,3-DiLhloropropene 
Ethylbeiu^iw 
2-Hi9canohe 
bopnipyl benzene 
Methyl tert butyl ether (MTBE) 
4-Methyl-S.penlanone ''̂  
Methylene chfaride 
Styrene 

l,U^-Tet^M:hk7roethane 
Tetrachkiroethene 
Toluene 

lA4-Trichk)robenzeoe 
l,l,l-Trichk)Toelhaiw 
1,1,2'TricMorDelhane 
Trichkiroethene 

Trie hkironuorome thane (CFC7II) 
Vinyl chloriik 
o-XyleiK 
mAp-Xyfcn« 

f i g / L 

f i g / L 

P g / L 

MB/L 

MS/L 

f g / L 

MR/L 

P g / L 

P g / L 

M g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

M g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P S / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

0.05 
600 

17D0 
880 

5 

1000 
800 

1800 
5 

2100 
5 

<0 
W 

29 
38010 
23a) 

5 
100 

ITO) 
•0 

1100 
0.2 

to 
oos . 

ITTO 
200 
ID 
ID 
35 

220) 
ID 
45 
25 

1100 
350 
ID 

-
ID 
5.7 

2600 
2 

75 
4800 
2500 

5 
7 

7D 

74 

2900 

2300 

40 

52DO 

5 
100 

35 

5 

790 

70 

3D0 
5 
5 

7300 

[D 
740 
360 
130 
620 
1500 

7100 

ID 

1500 

S9 

330 

2DU 

0.50 U 

0.50 U 

OSDV 

0.50 U 

3DU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

0.50 U 

20 U 

0.50 U 

OJOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.5OU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

050 U 

OJOU 

2DU 

20 U 

OJOU 

20U 
20 U 

0.50 U 

0.50 U 

a s o u 

Q J l j 

20 U 

050 U 

0.50 U 

0.50 U 

0.S0U 

0.50 U 

0.50 U 

0.50 U . 

2DU 

0.50 U 

0.50 U 

0.50 U 

a 5 0 U 

.2DU 

asDU 

0.50 U 
0.50 U 
a s o u 

0.50 U 

0.50 U 

20 U 

0.50 U 

2 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.5DU 

0.50 U 

a 5 0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.5DU 

2DU 

20 U 

a s o u 

2DU 

20 U 

0.50 U 

a s o u 

a 5 o u 

a i 6 ] 

20 u 

0.50 U 

a s o u 

0.5DU 

a s o u 

a s o u 

a s o u 

a s o u 

IDU 

a s o u 

a s o u 

a5DU 

a s o u 

2DU 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

20 u 

a s o u 

20 u 

a5DU 

a s o u 

0.50 u 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

050 u 

0.50 u 

a s o u 

0.5DU 

lOU 

2 0 U 

050 U 

3DU 

20 U 

a s o u 

a s o u 

a s o u 

a s o u 

20 u 

a s o u 

a s o u 

0.50 u 

. a s o u 

a s o u 

a s o u 

a s o u 

30U 

a s o u 

050 u 

OiDU 

OJDU 

20U 

a s o u 

a s o u 

OJOU 

O L S O U 

a i l ] 

GL50U 

20 U . 

CLSDU 

20 U 

OSOU 

a5ou 
OSOU 

o a i u 

OSOU 

OSOU 

a s o u 

a s o u 

OJOU 

OJOU 

OJOU 

asou 
OSOU 

20U 

20 U 

OSOU 

3au 
2 0 U 

OSOU 

OSOU 

asou 
ai l I 
20 u 

a5DU 

a s o u 

OSOU 

a s o u 

a s o u 

. OiOU 

OJOU 

2DU 

OJDU 

0.50 U 

0.50 U 

a s o u 

2DU 

asou 
OSOU 

0.50 U 

a s o u 

a 13 J 

a s o u 

20 u 

OJDU 

20 U 

D.50U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

OJOU 

0.50 U 

0.50 U 

0.50 U 

OJOU 

0.50 U 

050 U 

OJOU 

20U 

20 U 

OJOU 

20U 

20 U 

OSOU 

OJOU 

a s o u 

OJOU 

20 U 

a s o u 

aSDU 

a s o u 

OSOU 

OJOU 

OJOU 

OJOU 

2DU 

OJDU 

OJOU 

0.50 U 

OJOU 

3DU 

0.50 U 

0.50 U 

OJDU 

0.5DU 

0.5DU 

aioj 
20 U 

0.5DU 

20 U 

0.50 U 

0.50 U 

OSOU 

0.5DU ' 

OSOU 

a s o u 

0.50 U 

a s o u 

a s o u 

a s o u 

OJDU 

0.50 U 

OJDU 

20U 

20 U 

0.50 U 

ZDU 

20 U 

OJOU 

a s o u 

0.50 U 

aoboj 
20 U 

OSOU 

a s o u 

0.50 U 

a50u 
OJOU 

0.50 U 

OJOU 
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S U M M A R Y O F FEBRUARY 2D12 G R O U N D W A T E R A N A L Y T I C A L R E S U L T S 

I Z t h STREET L A N D F I L L 

O T S E G O T O W N S H I P , M I C H I G A N 

S a m p l e Loca t ion : 

S a m p l e Ident i f ica t ion : 

S a m p l e D a t e : 

Samp le Type: Mich igun Act 451 , Pa r t 201 Q e a n u p O i t m a a n d Part 213 Risk-based 

Sc reen ing Leve l s Res ident ia l a n d Non-Res iden t i a l Gener ic C l e a n u p 

C r i t i ™ ' " 

h f W - i a i S M W - l O l D MW-IOZS M1V.102D M W - 1 0 3 D 

WC-56393-fl20612-/V-aJS W C . 5 M 9 J - H « 1 2 - | V - f t 3 7 W C - 5 6393-020612-|V-040 WC-S6J93-02 067 2-fV-039 W C - 5 6 3 93-02 0712- /V-0 iJ 

4^7 /2012 V l l p m i 4 /2^2012 4*2*2012 4 ^ 5 ^ 0 1 2 

M W - I 0 4 S 

-WC-S&393-0207I2./V-044 

4 ^ ^ 0 1 2 

Mebiti 

Resitlentia] D r i n k i n g Non-Res i J en t i a ] G r o u n d w a t e r Surface 

W a t e r * Dr ink ing W a t e r ^ W a t e r lntErfM:e' 

CyaniJe ( u n a u b l e ) 

Cjrwude (total) 

M a g n r a u m 

u j / L 

u g / L 

u « / L 

u j / L 

US/L 

10 u 

10 u 

25400 

a00129 

24800 

10 U 

10 U 

2430D 

^ ^ 
2640D 

10 U 

10 U 

26600 

aoao74i 

23600 

10 U 

10 U 

aoooMj 
212)0 

10U 

10U 

23200 

0.00075 J 

21700 

•IJ 

232D0 

a 0 0 0 7 3 | 

221OO 

A n : b r - 1 0 1 6 

AiucfcjM221 

Aiock iMZn 

AroiioM242 

Aruckir-124a 

ArocloMZSi 

AiMJur-1260 

Total P C b 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-124S) 

(PCB-1254) 

(PCB-12fi0) 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

0.020 U 

a04DU 

aozou 
accDU 
oozou 
OiCDU 

aoQou 
HO 

0.020 U 

aowu 
a02DU 

0.020 U 

a c m u 
ao20u 
aozDU 

ND 

0.020 U 

0.010 U 

0.02DU 

0.020 U 

0.020 U 

0.02DU 

0.020 U 

acQou 
ao40u 
ao2ou 
accou 
aCQDU 

0020 u 

a02DU 

ND 

0020 U 

0040 U 

0020 U 

0020 U 

OOZOU 

oozou 
0020 U 

ND 

0.020 U 

0.040 U 

0020 U 

otnou 
0.020 U 

omou 
a02DU 

ND 

f i e ld P a n m e t m 

C o n d u c t i v i t y 

Dissolved oxygen (DO) 

Ox ida t ion r educ t ion potent ia l (ORP) 

p H 

T e m p e r a t u r e 

Turb id i ty 

m S / c m 

m g / L 

mill ivolts 

9.U. 

D e g C 

N T U 

0 7 7 9 

5.21 

230 

7.23 

9.3 

0 7 7 4 

4.36 

227 

7.18 

1 0 8 

0 8 3 6 

1.92 

6L71 

1 0 9 

0 7 8 5 

2 5 3 

209 

&88 

11.9 

^063 

a 6 1 2 

1.95 

230 

5.76 

13.35 

< 2 0 0 

0 7 3 9 

2.67 

229 

7.07 

13.3 

•cl.O 

O n i n u p criteria ident i r ied bj- M D ^ RRD O p M e m o N o . 

1, u p d a t e d 3 / 2 5 / 2 0 1 1 , p u n u a n i to 1994 PA 451 a s 

a m e n d e d . 

Resident ia l D r i n k i n g W a t e r 

Nor>-RBidential D r i n k i n g Wate r 

GnnmdwatCT Surface W a t e r Interface 

A b o k n o w n a s Me thy l isobutyl ke tone (MIBK). 

Nu t p resen t at o r a U i v e t he assucia ted vohw. 

Labora to ry qualif iers - e s t ima ted concen t ra tkm. 
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SUMMARY OF FEBRUARY 2012 GROUNDWATER ANALYTICAL RESULTS 
121h STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identificatimv 

Sample Date: 

Sample Type: Michigan Act 451, Part 201 Qeanup Criteria and Port 213 Risk-based 
Screening Levels: Residential and Non-Residential Generic Cleanup 
Criteria"' 

MW-104D 

WC-56393-020712-fV-046 

Duplicate 

MW-104D 

WC-56393-020712-A'-M5 

V2^n2 

MW-105S 

WC-S&393-020 7I2-/V-04S 

i'24^012 

MW-IOSD 

WC-5fi393-02D7I2-/V-047 

4 / 2 ^ 0 1 2 

MW-1065 

lVG^6393-020712-fV-050 

4 ^ ^ 0 1 2 

MW-106D 

WG-56393-0207I2-A'-«9 

4 2 ^ 0 1 2 

Units Residential Drinking Non-Residential CruundwaterSurlace 
Water' Drinking Water ^ Water Interlace' 

Volatile Organic Cotnpotmda 
Acetone 
Benzene 

B iomodichk>roine thane 
Bromofonn 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
Carbon disulfide 
Carbon tetrachkride 
ChloTobenzme 
Chloroethane 

Chktrofonn (Trichkiromethane) 
Chknometharte (Methyl chloride) 
l,2-EHbromo-3-chk)ropropane (DBCP) 
Dibrumochlu rumethone 
1,2-Dibromoetharte (Ethylerte dibromide) 
1,2-Dichlorobenzene 
1,3-EHchlorobenzene 
1,4-Dichlorobenzene 

' Dichkjrodifluuromethane (CFC-1Z) 
1,1-Dichk) methane 
1,2-Dichk)roethanr 
1,1-DichkmietlKiK 
cis-l,2-Dichk>roethene 
trans-1,2-DichkmKlhene 
1,2-Dichkinipropane 
ds-1,3-Dichk>ropropene 
trans-l,3-E>khlon]pfopene 
Elhylbenzeiw 
2-Hexanune 
Isopropyl benzene 
Methyl terl butyl ether (MTBE) 
4-Methyl-2-pent«nune'" 
Methylene chkiride 
Styrene 

l,lJJ-TelrachloruethBne 
Tetrachloroethene 
Toluene 

1,2^Trichlorobenzene 
1,l,l-Trichk>roethane 
1,l,2-Trichk)roethafw 
Trichkiroethene 

TnchkiTofluDTomethane (CFC-11) 
Vinyl chloride 
o-Xylene 
mAp-XyleiKS 

PB/L 
t t J^ 
MS/I. 

I-S/L 
PE/L 
CS/L 

1-8/L 
Ug/L 

MS/L 
1.8/'-
n/i-
ME/L 
n / i -
VtJ^ 
n/\. 
Pg/L 

n/\. 
Kg/L 

l-S/L 
Mg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
PE/L 
Pg/L 
Pg/L 
PE/L 

PE/L 

PE/L 
PE/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L • 
Pg/L 
Pg/L 
PE/L 

PE/L 

730 
5 
SO 
80 
10 

13000 
800 
5 

100 
430 
80 
260 
02 
80 

005 
600 
6.6 
75 

17D0 
810 
5 
7 
70 
100 
5 

-74 
1000 
800 
40 

, 1800 

5 
100 
8.5 
5 

790 
70 

200 
5 
5 

2600 
2 

280 

2100 
5 
80 
80 . 
29 

38000 
2300 

5 
100 
1700 
80 

1100 
02 
80 

O05 
600 
19 
73 

4800 
2500 

5 
7 
70 
100 
5 

74 
2900 
2300 
40 

5200 
5 

100 
35 
5 

790 
70 

200 
S 
5 

7300 
2 

280 

1700 
200 
ID 
ID 
35 

2200 
ID 
45 
25 

llOO 
350 
ID 

ID 
57 
13 
28 
17 
ID 
740 
360 
130 
62D 
1500 
230 

. 18 
ID 
28 

7100 

ID 
1500 
80 
78 
60 
270 
99 
89 
330 
200 

13 
41 

20U 

OJDU 

OJOU 

OJOU 

OJOU 

20U 

a s o u 

0.50 U 

0.50 U 

OJDU 

0.50 U 

0.5DU 

20 U 

050 U 

20 U 

0.5DU 

OSOU 

asou 
OSOU 

OJOU 

OJOU 

OJOU 

OJOU 

. OJOU 

OJDU 

OJOU 

OJOU 

OJOU 

2DU 

20 U 

OJDU 

20U 

20 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

OJOU 

0.50 U 

OSOU 

a s o u 

0.50 U 

0.50 U 

a s o u 

lOU 

0.5DU 

OSOU 

0.50 U 

0.5DU 

20U 

asDU 

a s o u 

0.50 U 

O.SDU 

O.SDU 

0.5DU 

20 U 

a s o u 

20 U 

a s o u 

a s o u 

a s o u 

O.SDU 

a s o u 

OJDU 

a s o u 

OJDU 

0.50 U 

a s o u 

0.50 U 

a s o u 

O.S0U 

20U 

2 0 U 

a s o u 

20U 

2 0 U 

0.50 U 

"0.50 U 

OSOU 

ai7j 
20 U 

a s o u 

aSDU 

a s o u 

O.SOU 

OSOU 

a s o u 

a s o u 

20U 

a s o u 

OSOU 

aSDu 

a s D u 

2DU 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

20 u 

aSDu 

20 u 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

0.50 u 

a s o u 

0.5DU 

a s o u 

a s o u 

a s o u 

a s o u 

a s D u 

3DU 

20 U 

a s o u 

2DU 

20 U 

asou 
asou 
a5DU 

0.0601 

20 U 

Oi»0] 

OSOU 

OSOU 

OSOU 

a s o u 

a5DU 

a s o u 

z>u 

OJOU 

OSOU 

OJOU 

OJOU 

• 20U 

OJDU 

a s o u 

OJOU 

OJDU 

05DU 

a s o u 

20 U 

OJDU 

20 U 

a s o u 

a s o u 

a s o u 

OJDU 

a s o u 

OJDU 

a s o u 

a5DU 

OJOU 

OJOU 

OJDU 

OJOU 

a s o u 

20U 

20 U 

OJOU 

20U 

20 U 

OJOU 

a s o u 

a s o u 

0.1 B J 

20 U 

ao90j 
OJOU 

OJOU 

OJOU 

a s o u 

OJOU 

OSOU 

20U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2DU 

OJDU 

OSOU 

OJOU 

OJOU 

0.50 U 

OJOU 

20 U 

0.50 U 

20 U 

0.50 U. 

OJOU 

0.50 U 

OJOU 

OJOU 

OJOU 

OJDU 

OJOU 

OJDU 

OJOU 

OJOU 

OJOU 

OJOU 

2DU 

20 U 

OJDU 

2DU . 

20 U 

0.50 U 

a s o u 

0.50 U 

auj 
20 U 

0.50 U 

OJDU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20U 

a s o u 

0.50 U 

0.50 U 

OJOU 

2DU 

a s o u 

0.5DU 

a s o u 

OJDU 

0.50 U 

OJDU 

20 U 

asDU 

20 U 

0.50 U 

a s o u 

0.50 U 

a s o u 

0.50 U 

asDU 

OJOU 

OJDU 

OJOU 

0.5DU 

0.50 U 

OJOU 

OJDU 

2DU 

20 U 

OJOU 

20U 

20 U 

OJOU 

OJOU 

a s o u 

a i 3 i 

20 U 

OJOU 

a s o u 

OSOU 

0.50 U 

OJOU 

0.50 U 

0.50 U 
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S U M M A R Y O F FEBRUARY 2012 G R O U N D W A T E R A N A L H T I C A L R E S U L T S 

12Ui STREET L A N D F I L L 

O T S E G O T O W N S H I P , M I C H I G A N 

Sau tpU Loca t ion : 

Samp le Iden t i f i ca t ion : 

Samp le D a t e : 

Samp le Type: Mich igan Act 4S l , Par t 201 C l e a n u p Cri ter ia a n d Port 213 Risk-based 

Sc reen ing Levels: Resident ia l a n d Nort-Resident iol Gener i c C l e a n u p 

C n l e r i a " ' 

M W - 1 0 4 D 

WC-S6J93-0207I2-;V-O*6 

^ ' 2 ^ 0 1 2 

Dup l i ca t e 

MW-104D 

WG.56393-020712-fV-O45 

4 ^ ^ 0 1 2 

M W ' 7 ( a S 

WC-56J93-0207J2-/V-048 

4 ' 2 ^ 0 1 2 

M W - I I S D 

WC-S6393-O20712-/V-047 

^ 2 ^ 0 1 2 

M W - 1 0 6 5 

^ 0 - 5 6 3 9 3 ^ 0 7 1 2 - A V - 0 5 0 

4^^012 

MW-106D 

WG-S63a3-020772-/V-O 

4^6^012 

Residential Drinking Non-Residential Cniundwater Surface 

Water* Drinking Water ^ Water Interface' 

Cxantde (anwnahb) 

Cjranide (total) 

MeTCUiy 

Sodium 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

5 2 

0.0013 

10 U 

10U 

22600 

0.00061 J 

21000 

10 U 

IDU 

2J100 

000064 J 

21900 

10 U 

10 U 

000047] 

25600 

10 U 

10U 

251X 

aooossj 
23600 

lOU 

lOU 

33400 

aoo i i9 

25000 

10 u 

10U 

24600 

00012 

26300 

PCSf 

Aiuclor-1016 

Aiocl3r-1221 

A i o d a M Z Q 

ATOC1DM242 

Aru( t ,M248 

ArocbM254 

Arodor-1260 

Total PCB« 

(PCB-1016) 

(PCB-1221) 

(PCB-1232) 

(PCB-124Z} 

(PCB-124H) 

(PCB-12S1) 

(PCB-]2«I) 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

u g / L 

OiOOU 

ao40u 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

aozou 

ao40u 

ao2ou 

OiODU 

OiQOU 

aa20U 

ao20u 

ND 

0.020 U 

0.040 U 

0.020 U 

ojnou 
0.020 U 

0.02DU 

0.010 u 

ND 

o.azDU 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

O020U 

0.020 U 

ND 

oa20u 

OMOU 

0020 U 

O d S U 

0.02DU 

a03DU 

O02DU 

ND 

aa2DU 

ao4ou 
0.020U 

OJOOU 

a i Q o u 

00096) 

aozDU 

00098] 

Field Parameten 

Conductivity 

' Dissqlved oxygen (DO) 

Oxidation reduction potential (ORP) 

pH 

Temperature 

Turbidity 

. mS/cm 

mg/L 

millivolts 

ti.u. 

D e g C 

N T U 

0 7 3 4 

2 7 4 

233 

7.06 

13.1 

<2.77 

0 7 3 4 

2 7 4 

233 

7.06 

13.1 

< 2 7 7 

6.75 

1 2 8 

<0 .M 

6.77 

13.2 

<4.58 

6L63 

11.3 

<1.02 

0.781 

3.42 

91 

7.17 

1 2 5 

< Z 9 8 

C l e a n u p criteria ide rd i t i ed b>' M D E Q R R D O p M e m o N o . 

1, u p d a t e d 3 / 2 5 / 2 0 1 1 , p u r s u a n t to 1994 PA 451 as 

a m e n d e d . 

RestdentJol D r i n k i n g W a t e r 

NonnResideti t ia] D r i n k i r ^ Wate r 

G r o u n d w a t e r SurLvre W a t o Interface 

Also k n o w n as M e t h y l i sobuty l k e t o n e (MIBK). 

Nu t present at o r a b o v e the assuc ia ted va lue . 

Labora to ry qual i f iers - e s t ima ted c o n c o t t r a t i o n 

CKAUO«SM»-U 
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Sample Location: 

Sample Identification: 

Sample Date: 

Sample Type: 

MW-107S 

WG-5639i-020B12-JV-051 

4 ^ ^ 0 1 2 

Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-based 
Screening Levels: Residentia] and Non-Residential Generic Qeanup 
Criteria"' 

MW-IOSS 

WC56393-020812-7V-053 

^ 0 ^ 0 1 2 

MW-108D 

WC-56393-020812-IV-a52 

4^^012 

hfW-109D •̂  

WG-S6393-Q206U-fV-041 

V2^012 

Unita Residential Drinking Non-Residential Groimdwater Surface 
Water * Dnnking Water ^ Water Interface' 

Volatile Organic Compounds 

Benzene >̂ 
Bromodic hloro methaite 
Bromotorm 
Bromomethane (Methyl bromide) 
2-ButawM (Methyl ethyl ketorw) (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzeite 
Chloroethane 

Chloroform (TrichloromelharK) 
Chlorumethane (Methyl chloride) 
U-Dibromo-3-chk)ropropane (DBCP) 
Dibrumoc hkiromelhane 
1,2-Dibromoethane (Ethylene dibromide) 
1,2-DichlDrobenzene 
1,3-Dichk>robenzene 
1.4- Dichlorobenzene 
Dichkmxlifluoromethane (CFC-12) 
1,1-Dichloroethone 
1,2-Dichkiroethane 
LI-DichkiroetherK 
ci»-1,2- Dichloroe thene 
trans-l,2-Dkhkiruetheiv 
1,2-Dic hkm propone 
ds-1,3-DichlDropropene 
trans-l^- Dichk>rop ropene 
Ethyl benzene 
2~Hexar»ite 
IsD propyl ber\zene 

- Methyl lert butyl ether (MTBE) 
4-MethyI-2-penlaiurK <° 
Methylene chloride 
Styrene 

1,1,:L2-TetTw:hkm)ethane 
Tetrachloroethene 
Toluene 

1 ,^4-TrichlorD benzene 
1.1,1-Trichloroelhane 
1.1,2-TricWoroethane 
Trtchloroethene 

Trichloroflturomethane (CFC-11) 
Vinyl chbride 
o.Xylerw 
mAp-Xylenn 

P g / L 

, P S / L 

P g / L 

P g / L 

P g / L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P S / L 

P g / L 

Pg^L 

P g / L 

P g / L 

P g / L 

Mg/L 

Mg/L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

730 
5 

75 
17D0 

1800 
5 

100 

200 
5 
5 

2600 

2 

38000 

2300 

5 

100 

1700 

80 

llOO 

02 

80 
0.05 

2200 

ID 

. 45 

25 

1100 

350 

ID 

ID 

57 

75 
4800 
2500 

74 
2900 
2300 

- 40 

-52D0 
5 

100 

35 

5 
7300 

ID 
740 

620 
1500 

7100 

ID 
1500 

3DU 

0.5DU 

OSOU 

0.5DU 

0.50 U 

20U 

0.50 U 

0.50 U 

OSOU 

asou 
OJDU 

OJOU 

20 U 

OJOU 

20 U 

OJOU 

OJOU 

OJOU 

OJDU 

OSOU 

OJOU 

OJOU 

OSOU 

OJOU 

OSOU 

0.50 U 

O.SOU 

OJOU 

20U 

20 U 

asou 
20U . 

20 U 

aSDU 

a s o u 

OSOU 

ai3j 
20 U 

a s o u 

OJDU 

OSOU 

0.50 U 

asou 
OSOU 

O.SOU 

sou 
0.50 U 

0.5DU 

0.50 U 

asou 
2DU^ 

0.50 U 

O.SOU 

O.S0U 

asou 
asou 
OJOU 

2 0 U 

OJOU 

2 0 U 

a s o u 

a s o u 

a s o u 

a s o u 

a s o u 

OSOU 

' a s o u -

O.SDU 

a s o u 

0.50 U 

0.50 U 

asou 
0.50 U 

2DU 

2 0 U 

asou 
3DU 

20 U 

asou 
0.50 U 

0.5DU 

0.23] 

20 U 

asou 
asou 
asDU 

asou 
asou 
asou 
asou 

20U 

asDU 

asDU 

0.50 U 

a s o u 

2DU 

OSOU 

a s o u 

D.5DU 

a s o u 

0.50 U 

a s o u 

20 U 

asDU 

20 U 

OSOU 

OSOU 

asou 
asou 
oil] 
OSOU 

OSOU 

OSOU 

asou 
OSOU 

0.5DU 

asou 
asou 
20U 

2 0 U 

asou 
20U 

20 U 

asou 
050 U 

asou 
0.21] 

20 U 

a i 4 ] 

asDU 

asou 
0.5DU 

0.50 U 

asou 
OSOU 

2DU 

OJDU 

asou 
OJOU 

a s o u 

20U 

0.50 U 

OSOU 

asou 
asou 

' asou 
asou 
20 u 

asou 
20 u 

asou 
OSOU 

asou 
OSOU 

asou 
asou 
asou 
asou 
asou 
asou 
asou 
OJDU 

asou 
20U 

20 U 

OJDU 

Z )U 

20 U 

OJOU 

a s o u 

OSOU 

asou 
20 U 

asDU 

asou 
asou 
asDU 

asou 
0.50 u 

asou 

CRABMSD-kfaH 
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S U M M A R Y O F FEBRUARY 2012 G R O U N D W A T E R A N A L Y T I C A L R E S U L T S 

121h STREET L A N D F I L L 

O T S E G O T O W N S H I P , M I C H I G A N 

Sample Locat iot t : 

Samp le Ident i f ica t io tu 

Sample D a t e : 

Samp le Type: Mich igan Act 431 , Par t 201 Q e a n u p Cri ter ia a n d Pa r t 213 Risk-based 

Screening L e v e l s Resident ia] a n d Non-Res iden t i a l Gener ic Q e a n u p 

C r i t e r i a " ' 

M W - 1 0 7 5 

WC-56393-020812-/V-051 

4^6^012 

MW-IO05 M W - I 0 8 D 

WG-56393-020812-p/-1iS3 WG-56393-02O812-IV-052 
MW-109D 

WC-56393-02O612-;V.O41 

4^^012 

MttaU 

Units Residential E>rinking Non-Residential Gruundwata Surfice 
Water' Drinking Water ^ Water Interfax' 

Cjruude (ammahle) 
Cyanide (total) 
Magn^nun 
Memtfy 

ug /L 

u g / L 

ug /L 

" S / L 

u « / L 

lOU 

lOU 

28200 

0.00065 J 

2Z100 

10 U 

IDU 

24300 
ao in4 i ' 

23300 

10 U 

10 U 

25900 

I 000079] 
44400 

10 U 

IDU 

24700 

aODOBS] 

PCB* 

AiucluMOld 

Aroclor-1221 

Arodor-lin 
Aroclor-1242 
ArucluiLi248 
ArodoM254 
AracVMLl260 
Total PCB» 

(PCB-1016) 
(PCB-1221) 
(PCB^12n) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

ug/L 
ug/L 
"g/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.040 U 

D.D2DU 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0020 U 

aoiou 
a02DU 

0.020 U 

aa20U 

0.020 U 

a a 2 0 U 

0.020 U 

0.040 U 

0.03DU 

0.020 U 

0.020 U • 

0.020 U 

OmDU 

0.020 U 

ao iDU 

0.020 U 

0.020 U 

aozou 
0.020 U 

0.020 U 

ND . 

Field P a r a m e t e n 

CoiNJuctivtty 
Dtssohred oxygen (DO) 
Oxidation reduction potential (ORP) 
pH 
Temperature 
Turbidity 

mS/cm 
mg/L 

millivolts 

DegC 
NTU 

0.933 
638 
-24 
6.84 
11.9 

<0.24 

0851 
272 
-12 
7.(6 
11.9 
<a5 

0.884 
1.68 

• -33 
7.18 
123 

<L41 

0764 
4.12 
193 
7.17 
11.7 

<a35 

Notes: 

Clmhiip criteria identified by MDEQ RRD Op Memo No. 
1, updated 3/25/201L pursuant to 1994 PA 451 as 

Residential Drinking Water 
Non-Rsidential Drinking Water 
Groititdwater Surface Water Interface 
Also known as hfathyl isobutyl ketone (MIBK). 
Nut present at or ahjve the assuciated v«lue. 
Laboratory qualifiers - estimated coicentratiorL 

CKA 0SO«>kfaiM-U 




